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Title: Belt Type Speed Changing Device for Off-Road Vehicles 
Kiled: October 5, 1984, Application No. Sho 59-208371 
Applicant: YAMAHA MOTOR Co.. Ltd. 

Specification 

[Title of the Invention] 

BELT TYPE SPEED CHANGING DEVICE FOR OFF-ROAD VEHICLES 
[Claim] 

J. In an off-road vehicle having an engine disposed between a front and 
a rear wheel, and above said engine, a fuel tank and a seat therebehind. 
power from said engine to said rear wheel being transmitted through a 
belt type speed changing device, said speed changing -device 
characterized in that a casing covering said speed changing device has 
an airtight construction; to said casing are connected an intake duct 
for outside air intake and and a discharge duct for discharge; and an 
air inlet of said intake duct and an air outlet of said discharge duct 
arc open to a running wind passage running along the undersides of said 
fuel tank and seat."' " 
(Detailed Description of the Invention] 

[Field of the Invention] . ~~ .. ... 

This invention relates to a belt type speed changing device for 
off-road vehicles. 
[Prior Art] 

Belt type speed changing devices have been employed in vehicles such 
as scooters' for its simplicity. The belt type speed changing device is 
generally arranged such that drive and follower pulleys connected by a V 
belt are each composed of a pair of half split fixed and movable 
pulleys, and by changing the axial position of the movable pulleys in 
response to the rotational speed of the drive pulleys, the effective 
diameter; of the pulleys with respect to the belt are altered so that 
power is transmitted to. the follower side in an automatic speed changing 
fashion. 

These belts are made of rubber materials with lower heat resistance 
than that of metals, so that constant cooling is necessary to avoid 
degradation by friction heat with pulleys. Therefore, in the belt type 
speed changing devices for vehicles such as scooters, the outside casing 
of the speed charging device is provided with an air inlet, and outside 
air is introduced positively, using a fan attached on one side of the 



pulley, to cool the belt and then discharged to the outside of the 
casing. 

In the case of off-road vehicles, which will run on the muddy ground,! 
if the belt type speed changing device similar to that provided in the 
scooter is mounted on the off -road vehicle without modification, muddy 
water might enter into the air inlet of the above described casing, 
causing malfunction of the belt type speed changing device. Also, the 
air discharged from the casing after cooling the belt, is raised in its 
temperature, which may adversely affect the surrounding apparatuses. 
[Object of the Invention] 

The object of this invention is to provide a belt type speed changing 
device for off-road vehicles in which satisfactory belt cooling is 
effected without ingress of muddy water, and raised temperature of the 
outside air after belt cooling does not adversely affect the surrounding 
apparatuses. 

[Construction of the Invention] 

In order to achieve the foregoing object, this invention is 
characterized by a belt type speed changing device in an off-road 
vehicle having an engine disposed between a front and a rear wheel. , and 
above said engine* a fuel tank and a seat therebehind, power from said 
engine to said rear wheel being transmitted through said belt type speed 
changing device, wherein a casing covering said speed changing -device 
has an airtight construction; to said casing are connected an intake 
duct for outside air intake and and a discharge duct for discharge; and 
an air inlet of said intake duct and an air outlet of said discharge 
duct are open to a running wind passage running along the undersides of 
said fuel tank and seat. 
[Embodiment] 

An embodiment of this invention will be described below with reference 
to the accompanying drawings. 

In the off-road vehicle shown in Figs. 1-3, body frame 1 is mainly 
made of pipe materials. A main pipe la of the body frame 1 extends 
longitudinally along the body center, and down tubes lb extend rightward 
and leftward, respectively, from the front end of the main pipe la 
toward the rear. In the middle of the body frame 1 is mounted an engine 
4, and front wheels 2 and rear wheels 3 are provided in front and behind 
the engine, respectively, at the right and left sides. The front and 
rear wheels 2, 3 are fitted with wide type tires with air pressure of 
about 0. 1-0. 3 kg/cnf . 

Above the engine 4 are provided a fuel tank 9 and a seat .10 



'therebehind. Under the fuel tank 9 and the seat 10 disposed 
longitudinally in line, is formed a running wind passage 13 of the 
outside air, which allows the running wind from the front to pass 
through quickly toward the rear. The fuel tank 9 is covered by a tank 
cover 11, and fenders 12 covering the front wheels 2 are provided 
integral with the tank cover 11. To the engine 4 are connected a 
carburetor 7 and an air cleaner 8; the air cleaner 8 is connected at its 
air inlet side to the rear end of the main pipe la; and an air inlet 14 
provided on the underside of the main pipe la at the front side, is 
adapted to introduce fresh air. 

On one side of a crankcase 4a of the engine 4 is mounte'd a belt type 
speed changing device 5 as described below, in which power of the 
crankshaft is changed of its speed and. transmitted to the rear wheels 3 
through transmission means (chain, belt, or a drive shaft etc). 

The belt speed changing device 5 is covered airtightly by a casing 15, 
externally, as shown in Fig. 6. It has the same construction as a 
conventional known system, internally, in which between a drive pulley 
17 provided on a crankshaft 16 on the driving side and a follower pulley 
19 provided on a transmission shaft 18 on the follower side is installed 
a V belt 20 of an endless type. The drive and follower pulleys 17, 19 
are each composed of a pair of half split fixed and movable pulleys 17f, 
19f and 17m, 19m. The lovable" pulley I7n is provided on its rear face 
with a weight 21 movable in the radial direction by the centrifugal 
force, and is adapted to move axially as a result of the movement of the 
woight 21. The movable pulley 19m on the follower side is supported, for 
axial movement, by a spring 22 in balanced relation. Also, the follower 
pulley 19 is provided at one side with a centrifugal clutch 23 so as to 
transmit input power to the follower shaft 18. 

Therefore, the drive pulley 17 changes its effective diameter with 
respect to the V belt 20 when the weight 21 is moved radially by the 
centrifugal force in response to the rotational speed of the crankshaft 
16, and the effective diameter of the follower pulley 19 will be changed 
according to the change in the above described effective diameter of the 
V belt 20. 

To the wall surface of the casing 15 on the drive pulley 17 side, is 
connected an intake duct 24 for outside air intake. From the intake duct 
24, outside air is positively taken in by a fan 17a provided integral 
with the pulley 17, and cooling of the V belt 20 can be performed by 
flowing the outside air along the V belt 20. The intake duct 24 is 
connected at its upper end to the main pipe la above, and further, is 



: open to the running wind passage 13 through the air inlet 14 provided on 
the forward underside of the main pipe la. That is. the main pipe la 
is an intake duct for the air cleaner 8, but also acts as an intake duct 
of the outside air for cooling the V belt 20. 

Also, to the rear end of the casing 15 is connected a discharge duct 
for discharging the outside air drawn from the intake duct 24. The 
discharge duct extends upwardly, the air outlet of which is open to the 
above described running wind passage 13. 

The belt type speed changing device 5 described above is so arranged 
that the outside casing 15 has an airtight construction; the intake duct 
U and the discharge duct -Z5 are connected to the casing at the front 
and the rear; the air inlet at the intake duct and the air outlet of the 
discharge duct 25 extend upwardly so as to be open to the running wind 
passage 13 along the undersides of the fuel tank 9 .and the seat 10. 
Therefore, even when the off road vehicle travels on the muddy ground, 
ingress of muddy water into the casing 15 of the belt type speed 
changing device is avoided, effecting satisfactory cooling of the V belt 
20. 

Further, the air outlet of the discharge duct 25 is open to the 
running wind passage 13, so that the outside air whose temperature is 
raised in the casing 15 is discharged quickly toward the rear along with ■ 
the wind passing- through the running wind passage 13, preventing adverse 
effects on the surrounding apparatuses. 
[Effect of the Invention] 

According to this invention described above, in an off-road vehicle 
having an engine disposed between a front and a rear wheel, and above 
said engine, a fuel tank and a seat therebehind, power from said engine 
to said rear wheel being transmitted through a belt type speed changing 
device, said speed changing device is characterized in that a casing 
covering said speed changing device has an airtight construction; to 
said casing are connected an intake duct for outside air intake and and 
a discharge duct for discharge; and an air inlet of said intake duct and 
an air outlet of said discharge duct are open to a running wind passage 
running along the undersides of said fuel tank and seat. Therefore, the 
airtight casing will prevent the ingress of muddy water, and 
satisfactory cooling of the belt can be effected. In addition, the 
outside air whose temperature is raised in the casing is discharged from 
the outlet of the discharge duct to the running wind passage to be 
released quickly toward the rear along with the running wind, thereby 
preventing thermal adverse effects on the surrounding apparatuses. 



[Brief Description of the Drawings] 

Fig. 1 is a side view of an off-road vehicle provided with a belt type 
speed changing device according to the embodiment of this invention. 

Fig. 2 is a plan view of the vehicle, partially omitted. 

Fig. 3 is a front view of the vehicle. 

Fig. 4 is a sectional view taken along line IV -IV of Fig. 1. 

Fig. 5 is a sectional view taken along line V-V of Pig. 1. 

Fig. 6 is a partial sectional side view of the belt type speed 
changing device. 
[Symbols] 

"1: Body frame la: Main, pipe 2: Front wheel 3: Rear wheel 
4: Engine 5: Belt type speed changing device 9: Fuel tank 
10: Seat 13: Running wind passage 14: Air inlet 15: Casing 
17: Drive pulley 19: Follower pulley 20: V belt 
24: Intake duct 25: Discharge duct 
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